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Abstract of JP 2004079505 (A) 

PROBLEM TO BE SOLVED: To provide a proton-exchange membrane with a low price and liigli 
performance used for a fuel cell of PEM and otiier low operation temperature, and to provide a metliod 
for producing one or more membranes liaving liiglier cost efficiency tl^an a metliod used for producing 
NAFION. ; SOLUTION: The composite electrolyte used for an electrochemical fuel cell contains (i) an 
inorganic cation exchange material; (11) a silica-based binder; and (iii) a polymer-based binder. The 
electrochemical fuel cell contains (i) an anode; (ii) a cathode; (iii) a fuel supply means for supplying fuel 
to the anode; (iv) an oxidizing agent supply means for supplying an oxidizing agent to the cathode; and 
(v) the composite electrolyte arranged between the anode and the cathode. ; COPYRIGHT: (C) 
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P. 9763-7769 
[ 0 0 3 2] 

^ ') s^i^m CD 7-0 h y^mmo) II Wit . naf i oNt^mtJ^i}){o^mtn.Ji5 

[ 0 0 3 3 ] 

o T - m T : 10 

( I ) mmio f ^y^m^m ; 

(i i) y i 'x- x(o K ^ y y - • ^ ^(jf 

(i I i) t^V Y -^-X(D A y( y 7- 
[ 0 0 3 4 ] 

%~l5 9?ll%tflls)?U« ±le5/iJ;&'X-X9A^>r-;!;fr««^^®Mt?)«)0. 51 
«)1 11%~9 0ll%t«5)c'U#Z. 

[ 0 0 3 5 ] 20 

si%~j&85ii%t«s)jo«±ie5/i;:&'\-z9A^>-5''-;t^« m^'&mm^Qt^ z 

. 511%~^7. 511%t«5j;U, ^UT±lE/l?i;Y-'X-X<9A/r>-?'-t*', 1*^ 
5S«%~40Sl%t«5)c'U*l^. 

[ 0 0 3 6 ] 

gy © » * u I) II life r#^g c 3^ 11 T « ± IE 5/ ij * - X c<) A ^ > r - # « □ □ h- v u * , x 
K7xf;i.^;i.i-y';^7--i- (teos) fi ^z/^^ ^ Qi^^umtf' ^ ^ jmii' k&ir7 ^ 

[ 0 0 3 7 ] 

^^}Q>nt I unmrnmc^i []-z . iBmrnt f 4 y^^^'ntf . ^ h . sik so 

[ 0 0 3 8 ] 

s^i Q n ^ I I) nmmm fi [\ ~z . ±mm^ 10 f 4 y . t>t'jn/^h - 

^) f ^ V s )\-^^ ^ V s 7.><o ^ ^ V s \'j A V . 1 A -h . \ y V f ^ V . y 

% J . 

[ 0 0 3 9 ] 

'^\\ 0) t \.) %'mWf^\Z tfi [] -z . llE/KiJY-'X-XtPA^^-^'-t'f, ^Tv^X, ^rT 

mi^^m. tfi ^zj!^^v,G)^^'t>i^n^^imnv>m^t^%j , 40 

[ 0 0 4 0 ] 

± t « 5)c u ^ . 

[ 0 0 41] 

^> ^izWMii) f ^ y ^^Vi^ . ^iz V D '\ - 7. o) K ^ y Y - ^z/ Llzty 'J Y - - 
X (9 A > - *^ 14 * H «i c * 'J # z . 
[ 0 0 4 2 ] 

By<9»* U l)SIi6ff?Mc3^llT, ±iEffi^«»St?f. )^ 0. 0 5 8 / c mJ.!/l± (5)7- □ I- > 50 
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[ 0 0 4 3 ] 

( i ) 7 y - K ; 
( I I ) ;5 y - P ; 

( I v) y - cm^tmt ^mt J )ti})a)mitm^m^m ^ ^if 
(V) i^7/-f-">^;&y-f-">;<9llcElr^^fe^^^lSS-?i?)^■7« ccf, 
SSJfr- (ol) f >3<«ltt5pf, (t)=yi;:&'^-Zfi)A^>-?'-,?ifj;6f(G) 

[ 0 0 4 4] 
[ 0 0 4 5 ] 

Sy 0)» * U U llJ^ff^^i IC 3^ 11 T . ±IE«#3; T >it«ttW*^-- ± lE^^ll? I t!) 7 5 

5 11%-^ 7. 5 11% t U , ^ U T±IE7K 'J Y - 'X- Z <5 A > y - # - 20 
SSQgJI 5S«%~40ll%t«E)E:U*iZ. 
[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

# 7 = 80 
[ 0 0 4 8 ] 

(9 » s u I ) n ® c S( u T > ± ie y u * - x (Z) a > ^" - . □ □ i^' u ^ t 
K7Xf;^:^;^K=y'J^-K (teos) in i^u^xi^ (o'St.^'mn ^ ■'s^z'^n '(i 

# I . 

[ 0 0 4 9] 

syci)»*uuiis6r#Mca^ii-z> ±iE7i^iJY-'\-z£i)A^>r-»f« ^tv^x, ^ri 

[ 0 0 5 0 ] 

^"-?yd;&'±iErCiJY-'H-X<Z)A'f>y-#> ±lBlS^llil0)Hft^lC)9 7ll% 40 

± t « 5)c' u # 3 . 

[ 0 0 5 1 ] 

^> ±ieiti;&f^>5^«l=H^, ±iEVi;;&'\-Z9A^>-5''-3yj;?^±iE7KiJY-'X- 
X CT) A ^ > - >4 * H ft) C * 'J # Z . 
[ 0 0 5 Z ] 

Sy(Z)»* U l)^lits»^gC3yilT> ±lE^^^llSt?f, 0 . 0 5 S / c m J-I/l± o)7- □ h > 
[ 0 0 5 3 ] 
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'x-T.o) y Y - . ^i^z/ (d) t s^:>itett)t#fflsK!»t > mn(D^m^\^m.n 

C 0 0 5 4 ] 

ft^uuKasp^Sca^uT, ± IE IS (I ±ieifitt)tftiiijX'»th"95'-7-u- 

h' 7 -t2 > 7" iJ C J; o T M t Z I S t S § U # 7 . 10 
[ 0 0 5 5 ] 

Qft * u u ^s^r^M c ?y 11 T , ±ie is ( i i i ) , hu ie)tett)S#ii^!» t in^a t ? 

[ 0 0 6 6 ] 

[ 0 0 5 7 ] 

syci)»* u uss^»iiic3^iiT> iiimmi} f ^ y^^n^-» . ±iEit^ifi?Kci)«) 7 5 zo 
w.m%(om ^ 5ii%~4oii%t«^u#i. 

[ 0 0 5 8 ] 

o)» * U I) ?IJjfer^« rj 3^ 11 T , tl;i*A^:i} f 4 y ^mii'^M3> . %6±. ^ 7f y ^ \^ . -g^x 
K ib ifi5 - 1 t^MS , 3^ d; ^ tl ^ © ;S ^ i[55 *^ ^ ^ I B¥ » 14 jg t ^1 # I . 
[ 0 0 5 ?] 

sy(5»* u uilSSr^Mic 3^11-7 « ±lEli^;5 f :^ >5:c«lttff;!;^, =e > =e 'J □ ;^ ^ h , ;^ 
>KD/^K. + i^/it/^h^ Y;!rT"-f7^h, ■iTzr so 

[ 0 0 6 0 ] 

I Dnmmi^cffi []-z . ±b y v t \ - x a) k ^ y y - it)t . □ □ h" v u , t 
i~7Xf;i.^;i.hy';^7--h- (teos) fi ^z/^ti y> Qi^^nmt)^ ^ j^tf' ^&ir7 ^ 
# z . 

[ 0 0 6 1 ] 

^^}o>n^ b unmrnmc^i []-z . ±Bt^ v y - - x q k ^ y y - tfi . =7t v 9 m^ 

[ 0 0 6 2] 40 

syQ)»s u u ^jfeff^M cavil T> immntf. 7Xts?f#i. 

[ 0 0 6 3 ] 

wo)nm)nmMW.\-::iFt i]-z . ±timmi f ^ y . ±my u t \ - xo) k ^ y 

Y - fi z/ ±mty V Y - ^ - x <D K ^ y Y - p , ±B^-^mmn(Dm»-^m<D 9 711% 

[ 0 0 6 4] 

^ > itzmmi] f 7t y^mt^m . ± ie =y u * - 7 <?> a ^ > r - av ± ie u y - 'x - 
X (9 > - * M fit c ^5 # z . 

[ 0 0 6 5 ] 50 
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* u I) ^steff^M c ?y 11 T , im^'&mmnff. ^o. o 5 s / c m j.!^± ojt- □ h > 

e « $ t * u # ^ . 

[ 0 0 6 6 ] 
[ 0 0 6 7 ] 

( t ) l^;!? f ;?r ; 

(. I I ) y u i ^ - 7.(0 A ^ y ^ - ■• fi j:Zf 10 
(I I I) ;iit'JY-'x-x<i);w>y- 

[ 0 0 6 8 ] 

l%tfllEKU« ^ U TfiiE/K ij Y - ^ - X © yW > r-tt « lulE^^^fiiS 1 511 
%~40ll%tfllS)c'tZ. flule5/iJ;0'X-X9A^>y-tt> □□^h"5/iJ;0, Thy 

jLf)i7t)ihyu'T-h (TEO8) ?yj;&f^im(Z)).s^!f*j^i4^5ii¥t^i43iiRt^i#i 
. m ti m^^ H) f t y ^mt^ m . ± . -t? ^ 7 > s ?x k ifjj . 1 . si ^z/'t^^ 

, t U t ^ h . K-^^iy4h. 7. X ^ ^ h . \'P h y 4 h . Y 4 :i] . \ y h t 4 
h s ^ y h Df 4 \~ . JK 4 f )\^^ . 0" t l\^3y 7^ . 1^ty:t 4 \~ s 1 -ffY ^ 7 4 V . 
"7-"^ 7 4 V . "dty 4 V . 7 h^f . h f )V . 3yj;&f^tm<9ii^!ti5Ji^SIS¥Z^^7 

, yTy07s ^RllttmSg. 3Tf^6f^tm«i)iS^*!!i;!)^^5I!¥J;'>i^1Rrtl#Z. flu IE 80 

f t y^^nV^ . m IE =y * 'X - X (9 A ^ > r - 3t J; lu IE Tfv iJ Y - 'X - X ci) A ^ 

SS^S luffitt U fettM-?)!)^ U fl!ilEl^;5 f ;J Bu IE 'J ;0 'X - X 9 

yW>r-3VJ;&(ailE/rvi;Y-^-X©yW>y-*^^*H«lC«^. ft*U<tt, flu IE 
^^ISMtt. 3^0. 0 5 8/ Ghn>I^±<9 7-nP->fe^^t*tI. 
[ 0 0 6 9 ] 

( i ) 7 y - K : 

( I I ) 57 y - P ; 

( I I I ) y - h" Z ;fe4;)(9:^r-f«^?S ; 

( t v) 1^:17 y-h" CHS ^bfJt«5ii&tIfed;)(9K^tfJ««S^S ; SyJ;&' 
(V) i^7y-h">j:&y-h"^<9lClEt^ii;fe> ±iEC^^^+i;feJ;?^i, 

[ 0 0 7 0 ] 

ftSU<tt. Bu8ESH+&^;Df^>Xl*tf5ftK - flulEa^«l?MQS;^7 511%-B8 511 
%t*^U, t\'^V t> \ - 7 Q R 4 y - ^ . llEft^mHc^S^Z. 511% - 7 
. 51t%t^l5!iU. ^UTfl5iE7rC'JY-'X-X(Z)A^>-?"-tt. fluiEa^ll?I<7)j;^1 
5 11 %~4 0 !■% t«5Ji t Z c J;UfttU<tt> flu IE » ^ ;0 f ^ > 3< ^^^^ K , fluiE 
«^*»H(9)^7 511% ~© 8 511%t«5)tU. fluiE;/'J*'X-X(9A^>r-K. 



40 



50 
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M m c [) -7 s mmmmio f ^ y^mt^mti. fe±. 4 h ^ -ayKmif^. mm^. 

SVJ;&'^a^Q)I^i%t^i4^^1¥»i4MK^ti*IIo ft*U<tt. mtimm:i] f 7t y iim 

tim& , t>tijn^^K. i) ^ u f 4 h . K-^^i^4\~. X X 9 'p 4 I- . \ 'p ^ 
4 h- . J 4 . 'xy \- ^ 4 \- . / y \- n t 4 h . k 4 r )[^^ . 'TtJi^yx^-^. v-t^ 

^ 4 b . Y KfT ^ 7 4 h . "7 ZY 7 4 h . ^T 4 v 4 h . 7 )\^ ^ :>- . hfh. ^J;5<'i:Jl^ 
0)'-E^%'S$RD^^^l>mi3^^%1R.t Xl-L . t\^V') % \ R4 y f - \IS.. Z^U 4 ^ V t 

, ^ V ^i^f h vv ^) "7 - V (TE08) avj^jy^tm^i^^^^i^s^i^t^^jis? 

m^^V 1^ \ - 7. (0 K 4 y - Si ^Z/m'^t^ Y - \ - 7. o) K 4 y >9" - \^ 

7.<j) )\4 y -Si ^ut\^%') Y - ^- 7.0) )\4 y ^ --n^^-^^^^z^ii^ . ■^%^(o^t 
LD^BSPMcffyiiT^ BuiESft^siifr, ]g)o. 0 5s/Gmj.ii±©7-nf->e«$t 

[ 0 0 71] 

Ct) (ol) 1^* f ^ >5tii«5ft, ( t ) V iJ :!?'\-Z©A'f ^r-^ (c)7l?iJY- 
t ^ IS ; 

(i i)fiiEiiatt)Sftili5)E'iKJtMlL. i^SW±Ci^-S)f?^©Str#5)i't^lS;jyj; 

t t ^ . 
[ 0 0 7 2 ] 

1 0 a M % ~ 15 9 9 a ■ % t « 5io u # , fi ig y 'J '\ - z © A > ^" - > fi is a ^ « 
iiMc9S)o. 5ai%~ji5 4oaM%t«5)c'u#> i:UTfiie7rv';Y-'\-x(9A^>r 

-R, mIlE^^lSH<5^111%~9 0ll%t^f^U#Z. *?SBfl<?)ft*Ul)^;Sir^ 

%t«5)?U. file 5/ i; ;& - X £9 A ^ > y - IS . 2 . 5S1%~^7. 

5Sl%ttt5)5U, ^UTfiiE/KUY-'X-XCiJA^^r-tt^ fiiE«^^fi?S<J)*5l 5 

\0 4 V s Y 4 K) . '\y h :>■ 4 \- s J y \- D t 4 h . A 4 T Jl ^ . 0" ^ II 3 y X 
+ V-Tf^t 4 I- . -7 IfT < 7 4 h . iT-zrj^h, 4 h . 7 li' ^ f . }\. f )l . 

|j;&'x-xc^)A^>r-B, □□^i^5/'j;&> xi-7xf;i.;j;i.h5/y':7-K (teos 

) Si ^ZJf^Xl^ (D)^^'i^1i^ ^ ^ ^m^t . mltty 1 - \ - 7 (D l\ 4 y >9' - 

K> ^ T y 0 7 s m^m'^mms Si ^z/^xi^ (o^^'^ij.v, i^j^^v,'^^^ xi%j . m 

lEy^^tt, ?Xtg?f#I. *fg Bfl <5 7 ^ 5 Z ^ ffl C I) T , iuiE4Hf^:5 f ^ > 5<^^tf 

flu IE =y ij 57 ^ - X <9 A ^ > - J? J; flu IB TTC 'J Y - - X © ^ > - . flu IE ft ^ II? 

M(9i#SMQ)9 7ai%j-:^±t%5j:rz. »tu<is> fluisft^wsHtt^ ^H^sictt 

«U U miiE»^:& f >^«lttS. Si IE y 'J ;& 'X - X (9 A ^ > y - 
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[ 0 0 7 3 ] 
[ 0 0 7 4 ] 

-mc . ^(o^^mm%t3i. ( I) mmit) f ^ ys^^vs^Y . ( i i ) ^y m a 
^ y^-Y . (t I l) u y - xo> k ^ y y - -z . tsc^. »*ui)««*f;^> 
3^^#«)tt >^ u T tt . te± . V7t ^ ^ h . §7Xte^b^ll - 3v J; n +1 . f^^r ^ , c ^ 

K^W^W.AmP/v-lett. C. B. > inor^-OLhiG ion Ex&fv,a.n 
^e^S, Elsevier PutlisKln^- Co. -Ahnsterdothn^l 
964. 3yJ;J/'Quresli,li7. Ino/^a-o-ntc Ion Excko-nS-ers 
in CkemiGO-l Ana,lysis.CRC Press>BoGa. Rett 
on. zoooiclEl!ttL^. ft*uii-tr^^^i-^UTtt. 

. K + ^B. ZK5. ZK4. t;i.T">^B, 3irJ;&fiJ>T'77$i>i- (I inoLe f 
0Lmily)»^.tir^tLic»*u I) §7XBHb!|^5 "ij u Trs . ?KiHb^ ( i i ) . ^XM^t 
Y 7' ^ =y ^ A . jkmitj 11 ^ z L . ff j^zf^itw V 'y L» . ^^r , b um 
m&)ii its^s 'J ymy )i 3 z 1 u . 'J y^f ^ y , tmv iizi z o u . ymxx\ ^ 

St^^f[»^^r V, ^(0 7 )\.^ / "p- ^ m^\-7.0)^^^f[tS:. t > t iJ □ ;^ h . * 

y>Kn;^^K. K 4 T)l'G . ^ )l Zi y X ^ - '5 . V-t^t 4 . < 7 4 V . >7 Z 

7 4 V . -Vty^h. 7 11^ f . Ilfll. f! 1/ ^ Q ]S. ^ n ^ ^ J m ,k MIR t ill 

Vt-AloL^ick Fine Ckemlca.ls*^^A^RI^^-?^Z.^1!^^lt]CK 
. ^^^^mKtt. 1 0%-*5 9 9%9l^&^;&f^>55t*tt»;D^>^#^rft, ^UT 

mtimo>t 4 7:t3i. WSttlCB:. «)Q. Q0 6Uhn~lK)5umo)lGH-?i?)'>i> ^UT»S 
L<B:.J«)0. 5um~J«)lum<?)iGH-^;^I, 
[ 0 0 7 5 ] 

^mmnmtmj7'D^y(Dr^m^is.Mtj, 7 ii^ / y u "r- ^ (mits:. f>fun 

ZD^tl;!)it.lS^b!=f{!;K9aS^^bJyj;&f/*fera:it^^i?«)i<5?K^l<9l^^bCd; 
[ 0 0 7 6 ] 

^Qy^^o^-XQA^yy-ti. y u K) s y v "7 - \~ . ?yj;&f/f;fett*^^4t*tz 
y V ^ - cmxts:. y u ^ - h jlxt t^^tJ^'nn^ . m^t^l . ^<Dy V 
ii)'\-7.G)K'<y-^-tSi. mmiti f :i y^^^n Ciifc. i^'^(d^± (^^Jti*. 

^K) ) ci)^;?r>xt^*gtJi;(iDT-tt^. yvit)'\-XQK4yr-^lt}7i^Jt4^-s%m 
tJY. i)<T*^<9ji^. i;^iJ/^K<Z)*f<r>5tl^^g*T200%Ji;^DtI. ^SS>;U 

^" - U T . S5 U ;fe =y iJ :5 S t § , □ □ ^ K tt y 'J 14 , c a , Aid 

rick Fine Cke^lcooLls^^^S^^SLUDOX<9t>;-?A¥^^g-?;?)I 
. By(9 5^tuii;/'j;0'H-x<i)yw>r-K. xi-^xfyi.^yi.i-i/u::^-^ (teos 

)7i^'>i.cae*;fe.AloLriGlv Fine Cl^emiGOLlSJi^A^Rr^g-? 
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40%, ^UTft*u<tt©2. 5%'-S7. 5%^t^. ^(^y'j^^i^'fz'tt, 
CK-S)0. oo5ium-aiounno)«GH-?$)';>^UT»tu<r*i^o. 2unn~» 

[ 0 0 7 7 ] 

^Qt^ 'J J - 'K- 7.(D A 4 y Y -ti. ^ Q mm m. Q % Q m It \-0 ^ [ \ (D * m )i b ^ 

m t J V Y - tim ■t)' ^ mm t tij . mmt^t^r a ^ x anc. PEM«5fti3is) q 
S) IT M c B X 3 c + ^ c ^ ic ^ )S -? ip) . «g IS fi3 ic it tt -? i?) > ^ -? 

Tft - 7;7iJnzKU;i./7"-$'>->"X>/XfU>D"/^ (ABS) , XfU>/7"'?>5/" 
X > / 7 ^ 'J U - h / 7 ^2 T - h 'J Y - 7- U > F , X + =y F , 3^ d; Ift ^ ^ IS 
, ^ tl ^ . » * U I) m ^ ^ <S flg >; U T tt . * 'J 7- □ C U > , 7K U * - 7K' ^ - h , 

|jxfi/>. rcuxfu>, J^j;c>f7ivi;x;i/7iv>t?f> ^ir^tii. Wic. ft*uii7RiJY 

-R. H#ci?7-ah>^^«^gt*-rZ'e^gS(^5'J?Ll3:, Z;i.7x-I-S« 7KX7x-hS 

, tP^Oit-TK^-i-^) iSeoT. ^i?)/i?i;Y-'\-z<?)A/r>-?'-tt, ^<?) 

tmmt -itJ . -re^ftlCIS^ ^<i)^^^i?Htt« i^l. 0%~3g)9 0%<i)/KiJY- 
[ 0 0 7 8 ] 

iisr^^^^^^iffiicii'j, ^^l^o)il5)c'^tt. t ^t^t . ( i ) mmib f ^ y S^^^ 
( t i ) y 'J u 7. CD A 4 y r - . 3y j; ^ ( i i i ) t< v y - ~ x q a 4 y ^" ~ 

#(7)?VO)'>^J<"i^t?7%t> ^UT^i;*ll3lua?8%J-^±t, «SctZ. SfC, ^0) 
ii7;i.;^n7K'JY - (^J^Lff. NAFlON*;fera;^o)si«#) t&l^ 
uei). ■H!!<i)«£*c4)ffi«5Pt (^J:fc(*. 7KiJ7-ni:-u>syj;&fH$tt^b7KiJXf[/> 

ooum(9KH<9> lirt^tz. 

[ 0 0 7 9 ] 

<^tO. 05S/cmSS(4)> 7'nK>fe«*t#tlo -0 Q -0 Y C ') . ^Q^^m 

-vCi)7-nh>Qffl.7ts«»^fRr^gic5Z. r^lc> MEAii3!fc7-ni^7?yj;3^ 

[ 0 0 8 0 ] 

7- D \- y i^mm Y b Y (D ^ m c 1^ c -d' h J , ^ o mn.it ^ ^ )i ] oa. -mc, m 
a7 c > 7" 'J 1 z 1 1 ;l , c <9 imi^7 c > r y i z c , 7 / - f :5 y - f «i£ ^ 

ill^ t 1 . ^ Q 7 / - F W C , ^ <5 « Itt . 1 4 , 7 t € 7t t ^ ;t di) Cl □ 
^2 2t]itfe7"777^F7"ny!7*;fett-ffi7-U-F1 8. I)' X ^ y ^ Z B . ^ J: O 

7 J - -TKy 9 Dxm-:kz\ 9 ^ - E Q t mm , Wiz . u v - ^ mct^ . 

XT y u xtfimw. ^ 6, ;(r7E^t ffiiir i fe(y)iciini3 2 4 t ffi:t;fe77 7 7 
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[ 0 0 81] 

^ Qm^it^ n . 0i3^j;&'03CFvttiij;?^< mmmj "a y 7" 'J (mea) i 

7 y - K 4 2 ^ ;5 y - F 4 4 -i; ifmi^t z . > ^ii'^mm^m imza:. 10 -tk 

y 0 nxt^^^ -TKyM) t^i4-?$=Ti)?. ^Q7-d h y^mm^ 6 (ctitt - *fSB^i 

3lCd;oT. 5hSP[aES5 0C««StftTl)7. ^05ha3iaStt> ^^(D ilm.(Dm^r K 4 10 
Xt;ttt«^X?5(ffl/:W,*ffl*ffi^«5. 248, 566^.ra*5, 272, 01 7 
^>ra» 5, 5 4 7, 7 7 7 ^?ir.fc6f 6 , 3 8 7, 5 5 6 ( C ^tt , # t ^ U T 
*B^ffl*^-?»fflttlI) CiEtKttl^t©) tg?^*II. ^©B)E'^(*. faai^JiffilCJ; 
o T ffl T a *l ^ . 
[ 0 0 8 2 ] 

fJ « »5i 3 9 ( ^JiJ ;t W > § 88 * K 7 > 7- ) <i) lUb f J > ^ <i) M E A y - h" 

^>;KS^t^o ^0MEA-?(7)^b^^JS(rvtt, «atf!ib - ^UT^(9«Mtt, ^©:?hii 

-? ^ . 

[ 0 0 8 3 ] 

*fgBflt?)^^lilKt3;,;f)£*0«5ft^l(^5ij;L(3r.*ll!»lFl55, 24 8, 5 6 6^SVJ; 
&'[B]555, 547, 7 7 7^l2iEt)i;^*lZ) C f! I) ~Z t n 'S I . 7 ^ C . I) < ^30) 

mmm)^». « * ^9 ? s c o t i ic » «s r ti t « mf\m)^ x ^ v 9 » ^ 7 ti ni . 

[ 0 0 8 4 ] 

( ^ )S it ) 

m^ts^^^bu. ic t z <i) c^SLT . JtettZ7ij-K. sis± icaj»f ti < so 

eifticftjraz. )S«t®f!ttt, *«t^^l^*u^^S, cQiltra8frUT-^c7)X?=t 
c ^ ^ ^ - ffi ffl -? 3= ^ « c t ^ . a t It * u T . 3i fg t i£ ii u # z . ft * u I) a ffi tt > 
X - 7- ^ ff? )S -? <h u a lu d; 'J , ^ 3- <9 7 7 y - t»f y □ 7 □ - K u ^ tK ij X X T ;^ ( 

MYLAR) 7 - h ± C a a ^ . 7 7 U - t ffi sir U T » < K !7 ^ - 7' U - F t , ^0. 

5um~g)5 0 0um, fttu<tt^i 0 0um~J^ 3 0 0um(5«cH<Z)p;T^<9J?riCiS 
[ 0 0 8 5 ] 

iikj Qnmmtii. %m^L-zv,ii^ um7 iik,^ < (D^'^mmmntm^^ts , 

[ 0 0 8 6 ] 40 

<inmm^ ) 

mm t) f ^ y^i^^f\Y [j 1 7 / y V tr - i6±t^t,^^'Qmmnt . J o ^ J {■:: 
^fFU^: s f Q 7 11 ^ / y - \- ^ i A \ d. y i. o k (D It] 7i V y (KoloI i 

n))t^lU. 23°C-?^Mtttfe. 1^(7)LUD0X HS-40Dn^K'tt7iJ* 
)§)R(AlcLriG/. Fine CfvemiGalS)t89-<9LATEX 460 
N A (Dow C k e m L G OL I s ) >; tt , c (9 ^ !ti5 1 2 8 °C C t 5 Pol , ^^Mj4 ^ti 
icd^'JiJEteCi^HbU^. ^Mt^t;t7;i.$y7'J^-KttWtl9-ro - yw> 

0<9l)rtltAt1. 5nnL(97UD-K1=C)iAQUT, ig^Ui5;yri4te±/A^7r-^ 50 
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ilt^;t(ii)C©?f$i;^DU;fe. - b> t Q) i) :f V i- ^ h K 4 y Y - mmc % tn b . m 
iJ]^t6 =y i; □ > □ - K M Y L A R y - K ± lU U (9 X ^ i; - t U , h" 

HlUT5atrBlK«rtt;fe. U(9KM71+^{itMYLAR5/-h*^i4tiJ»"U. )i«ffi7^2 

!|fffF?g5, 0 17^CiE«!rtlZ«t^bi|?t2>'HClSmU;fel-<9«»^b^12;HC 

^fflUfe. M^co^mc . 7X3l5?ifj;?^^timiT)iHS®-?5nnA/Gnn^ t#;fe 

8fr * ffi tJi e -? i?) ^ ;fe . 
[ 0 0 8 7 ] 
( S iiS ^5iJ 2 ) 

89-ci)t>tiJn/>rK (:0^';/^S<i>tt;t)'n tLUDOX3^J;S^'LATEX^^tO 
[ 0 0 8 8 ] 

inmm&) 20 

89-ci):!7^iJ;^'fl-tO. 5?-<Z)TE083=yd;&f3. 5?-©LATEXV^t)ti:feC>:t 

^Mtti:. 0. 45meq/^-?iftofe. 
[0089] 

( K ^^J 1 ~ 3 ei( ^ ) 

^S^^?Jl~3ci)^^lllMl<J)!t25a«)W'tttt> Kci)ffl5!?t^^b^-tllcVCJ;U- 

* CLUDOX) t5iJ^tJi;!)Q^-ttZ>;, J: ') ^ i) m ^ f y ^mitt) t * t 1 ^ 

^tta^j t s , mc. Tf^uj-^-T^QA^yy - (^^j^cw, ^xv!? 
X) (?)^J^tJi^nrtt z >: . aus^i^SKJiiiD t z BQ^Wt^^ i) f ^ y so 

^<si = ti^ffiiic, «5 80%c;>te±ii#iL^qtt- K 4 y y - 0) %m it C ^ ^) MX it t ^ 

)LlO f :f yS^mmiJ (CEO tSbZ. E!5tt. 5oO)^«llfi±^'\J^-?^i)CECO) 
^^btFvt. a3^*^5cJ;?IU, la<9CECtS. S)8 0%c^ite±^eS(y)i4tL^. 
[ 0 0 9 0 ] 

immm] Qmnit^um) 

m%it^^)^-0(.m^ . IIJS^iJ 1 U d; C/f N AF I 0 Nli I) 7fi o 

UfeKt, NAFlONV©lStt«Eite5Ci);fe(!;)CKl*fi7-t2>7'i; (MEA) ClI^U 
fe. MEAt> ^U<ra»rU;fe> tiS-?D-T-f>7Ufe (1 mf/cm^ ) 

Si(«ffi(To^a.y PoLper.Electroclvem Inc.) (Dm \z Mi 
;fe2¥S^>f(5. 1cmX5. 1cm)HI[(Z)Si-?|JlS^U^.C(7)*■X^ESJ«ffit> 40 

[ 0 0 9 1 ] 

MEAt2T;5Y>fci)T^CU;feMEAlU7ii«&t^J;?ICs5i+UfePEM«5tt«)ttCE 

y - K c a r tt ;fe . ^i ;i s s t J^) z 5 °c lu u ^ . 

[ 0 0 9 2] 

it^Y b 1 . NAFlONtffi^Zf1sSfi<i)t2;i.t> ffilU»A7><--?-(i)"F-?)iy^U^. ^ 
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H-?NAF I 0Ntffll);fe-t2;i/ inWi^ 0 2) )i it^ b l ^ if) -7 M.^ CM^ \j ^ . 

mmnmt mz J ^ )it3^ . NAFioN^-xci)i2;i.q>i ^ mzi i o %^mo)mm 

(5 ^ ffi t rv u . 

[ 0 0 9 3 ] 

>: 1 1 n u 55 1) . 

[ 0 0 9 4 ] 

mn. it f i^mm m)Vi \2 ^ ^1 J ^ m (D m 0) t m 0) m < ^ [) mm n . i>xjt^t^ - ( 
I) mmio f 7t y ^mtifi fi ^Tjf (i i) /R'jT-'x-xcpA^^y-o c<9;&f^> 

[ 0 0 9 5 ] 
[fgBfl ©XftS] 

[ S H Q 1 S S B)i ] 

[Ell] E11tt« ^fi?tti;fei!KfH)titmt. 

[E12] 021*. ^-Ci)^a^b^«5Pf^)tec9fl5^«lWrEIElt/Tvto 

[03] E13B:- mm&7 ^ y r V Qisi^ mm mm^ w^t . 

[04] 0 4 tt , ^ J± W 51 S t iJ S 1- 7 > K tt ft S -? ^ Z . 
[05] 05ra;> ^^lllSl<i);0 f :J >3^«l«8J^ite±ll#Sl<977 7-?;^ S . 
[01] [02] 




9ik 4- 




(1?) JP 2004 79505 A 2004. 3. 1 1 



(20) 



JP 2004 79505 A 2004. 3. 1 1 



(n)KmA 100062409 
(74)«JIA 100113413 

7>i^)1a'^n.m A7^ 9 6 8 2 2, t^J )V)V, 7^tyZ 7'\Zi- 5 12, 

A-4 0 4 

(nmm^ ivi- uii-h o^-j 

7><')t)^n.m A7^ 9 6 8 1 7, t^HDV, JK-9 Xh'J-h 2 9 5 2 

F^'-/^(#t) 5H026 M0e CX05 EE11 EEU EE18 HH05 HHOB 



